Time Series of O; profiles from ground-based FTS at Mauna Loa, Hawaii and Thule,
Greenland compared to O; from Aura
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Figure 1 a-d shows the mean percentage i e s o

of O, vertical profiles (Aura Sensor-FTIR/0.5(Aura Sensor + FTIR) for MLS,

HIRDLS, OMI and TES at TAB. iure 2 st same for ML Fottese
instrument profil by the
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1 and 2, a-d: Mean (solid) +- one standard uev.mm (umd) R o () RIS, CRNOICT IR0, o T row) um 3411714
t i k MLO (2 - bottom row). Differences have b d usi lite- 100, where Satelite is sensor e, smoothed usin
resolution causing smoothing across the tropopause. the FTIR averaging kamal anda pﬂm‘ The altitude range rapmums the region with both sateliite data and FTIR sensitivity gr-awman 05. Mss:ummanu cover ma
both i

Altitude | Typical | MLS Mean | HIRDLS | OMIMean | TES Mean Long term record
range DOFS | diff +/- 1 std | Mean diff +/- | diff +/- 1 std i e
dev (%) 1stddev dev (%) dev (%) Figures 5 and 6 are long term records (1999-present for TAB, Figure 5, and 1995-present for MLO, Figure 6) from the ground-based instruments showing mean volume
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of what each of the AURA sensors would have measured over this time period, based above. The center of each bar is determined N
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N ) 8 Wa a representation of the expanded satelite time series,

l;é ?: 44751’/"33;’ 2?? e -':z; 31305;‘/, 9753 - qu n  AURA show several |mum1mg features. In the Arctic the

AR KN ERATS K2 7. middle layers (11-18 & 18-24 km) clearly show the

42| 70 | -57+-51] -7.0+-52 | BA-TI | 32+ i Brewer-Dobson (B-D) circulation build up of  winter
while the upper a

some signature
sensitivity in the lowermost atmosphere. as the tropopause (typically at ~8 km) is traversed by
this layer. The large TES variability on the lowest 2
layers is due to decreased sensitivity of TES in the 24,8342 km

Moan VMR (opm)

igures uency versus .

distance (.) e (b) for the 18-24 km region is stil being investigated. ~Typical
tropopause altitudes at MLO are ~18 km so the two.
lowest layers represent mdependem measures of the

20d Tale 1 or TAB (Fgure 7) an MLO lower and upper troposp!

00, o (Figure 8). The advantag

Distance from Thule (km) site for satellte validation is dear n me : Including more NDACC sites wil E 18.3-248 km

very large number of measurements create a_clearer global picture and enhance our

passing close by and within the +- 6 identiication of trends and changes in B-D winter

‘hour window. buildup of O;.
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Time diference, Sat-FTIR (hours) Figures 9 and 10, a-c: % differences (AURA-FTIR/0.5(AURA+FTIR)) as a function of day of year for 2
24.8-34.2 km (a) 18.3-24.8 km (b) and 11.7-18.3 km (c) at TAB (Figure 9) and MLO (Figure 10). At 2 9
TAB, the greatest variability is observed in the highly variable spring. This may be improved by 54
tightening coincidence criteria near the polar vortex. At MLO, there is ltle seasonal variabilty, though L H

Conclusions considerable scatter is seen in the lower layer, ikely due to smoothing across the tropopause. 4.8-34.2

Ozone from d-based FTIR contain =

sufficient profile information to provide a useful validation tool for satelite

profile measurements. The long time series provided by these instruments f

additionally allows an extension of the satellte record o be determined, NDAcc s“es 3 4

serving as a bridge between time-separated satellite missions. The TAB data {

set is a high-quality record well capturing the seasonal variability in ozone i ;

U D nbserved in the polar regions. The high frequency of satellite LG i s 18.3-24.8 km
ite makes it an ideal validation tool. The Mauna Loa 4 - T 117183 m L

X, -l T

Mean VMR (ppm)

S e T R iy D T G TR e i
a useful record in the under-instrumented Pacific. The MLO instrument is
currently undergoing an upgrade which is expected to considerably enhance:
the quality of this time series into the future.
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